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O  F  T  H  E 

MATERIAL  UNIVERSE. 


F  all  the  Sciences  cultivated 
by  Mankind,  Ajftxonomy  is  ac¬ 
knowledged  to  be,  and  un¬ 
doubtedly  is,  the  moft  fublime, 
the  moft  interefting,  and  the 
It  more  efFeftually  than  all 
the  reft,  comes  home  to  Men’s  Bulinefs  and 

A  2  Bofomj; 


moft  ufeful. 
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Bofoms ;  as  Lord  Bacon  phrafes  it.  For  hj 
Knowledge  derived  from  Aftronomy,  not 
only  the  Bulk  of  the  Earth  is  difcovered, 
the  Situation  and  Extent  of  the  Kingdoms 
and  Countries  upon  it  afcertained,  Trade  and 
Commerce  carried  on  to  the  remoteft  Parts 
of  the  World,  and  the  various  Products  of 
Several  Countries  diftributcd  for  the  Health, 
Conveniency  and  Comfort  of  its  Inhabitants! 
but  our  very  Faculties  are  enlarged  with 
the  Grandeur  of  the  Ideas  it  conveys,  our 
Minds  exalted  above  the  low  and  contradled 

Prejudices  of  the  Vulgar,  and  our  Under- 
ftandings  clearly  convinced,  and  affeded  with 

the  Convidion, '  of  the  Exiftence,  Wifdom, 
Goodnefs,  Power,  and  Superintendency  of 
the  Supreme  Being  :  So  that  without  an 
Hyperbole, 

An  undevout  AJironomer  is  mad. 

From  this  Branch  of  Knowledge,  we  alfo 
karn  the  Means  or  Laws  the  Almighty 
makes  ufe  of  to  carry  on,  and  continue,  the 
admirable  Harmony,  Order,  and  Connexion 
obfervable  throughout  the  material  World: 

And 


And  are  led  by  very  powerful  Arguments  t0 
form  the  pleafing  Dedudtion,  that  Minds  ca¬ 
pable  of  fuch  deep  Refearches  derive  their 
Origin  from  Heaven,  and  are  incited  to 
afpire  thither  as  to  their  proper  arid  final' 
Habitation. 

.  By  Aftronomy  we  difeovetj  that  the  Earth 
is  at  fuch  a  Diftance  from  the  Sun,  that  if 
feen  from  thence,  it  would  appear  no  bigger 
than  a  Point,  although  its  Circumference 
is  2j,02o  Miles:  Yet  that  Diftance  is  fo 
fmall,  compared  with  the  Diftance  of  the 
fixed  Stars,  that  if  the  Orbit  in  which  the 
Earth  moves  about  the  Sun  was  folid,  and 
feen  from  the  neareft  Star,  it  would  like- 
wife  appear  no  bigger  than  a  Pc^nt,  although 
it  is  known  to  be  at  lcaft_3_^6Tjr  Millions  of 
Miles  in  Circumference.  Eor,  by  the  beft 
Obfervations,  the  Parallax  of  the  fixed  Stars 
fcarcely  amounts  to  one  Second  j  and  a  Te- 
lefcope  which  magnifies  above  200  times^ 
does  hot  fenfibly  magnify  them ;  which 
proves  them  to  be  at  leaft  400  thoufand 
primes  farther  from  us  than  the  Sun:  And  this 

A3  is 
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'  is  the  Reafon  that  neither  their  Magnitudes, 
'  Diftances  nor  Pofitions  are  fenfibly  changed, 
"  although  the  Earth  approaches  162  Millions 
‘  of  Miles  nearer  to  fome  of  them  at  one  Time 

*  of  the  Year  than  another. 

« 

The  Reafon  why  the  Sun  appears  to  us 
fo  much  brighter  and  larger  than  the  fixed 
Stars  is,  becaufe  we  conftantly  keep  near  the 
Sun,  and  are  at  fuch  an  immenfe  Diftance 
from  the  Stars.  For,  a  Spe<flator  placed  as 
hear  to  any  fixed  Star  as  we  are  to  the  Sun; 
would  fee  it  a  Body  as  large  and  bright'  a'S 
the  Sun'  dppears  toms :  And  a  Speftator  as 
far  diftaiit*  from  the  Sun  as  we  are  from  the 
Stars  Would  fee  the  Sun  as  fmall  as  a  Star^ 
and  would  reckon  it  one  of  the  Stars  in  num¬ 
bering  them. 

*  i 

'  The  Stars,  being  at  fuch  an  immenfe 
^  Diftance  from  the  Sun,  cannot  polEbly  re¬ 
ceive  from  him  fo  ftrong  a  Light  as  they 
appear  to  have  5  nor  any  Brightnefs  fufficient 
to  make  them  at  all  vifible  to  us :  And 
^therefore,  they  muft  (hine  with  their  own 
native  and  unborrowed  Luftre,  as  the  Sun 
does.  And  being  as  big,  and  like  it,  each 

confined 
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confined  to  one  Portion  of  Space,  they  are^ 
of  confequence,  of  the  fame  Nature  with  qnr 

Sun. 

% 

I 

It  Is  not  to  be  imagined  that  all  thefe 
Stars  are  placed  in  one  concave  Surface,  fo 
as  to  be  all  equally  diftant  from  us  5  but  that 
they  are  fcattered  at  vaft  Diftances  from  one 
another  through  unlimited  Space.  So  that ' 
there  may  be  as  great  Diflance  betwixt  any  ‘ 
two  of  the  nearer  Stars  as  betwixt  our  Sun  ' 
and  them.  Hence,  a  Spefbtor,  who  is  * 
neareft  to  any  fixed  Star,  will  only  look 
upon  it  as  a  real  Sim  ;  and  confider  the  reft 
as  fo  many  fhining  Points  fixed  at  e.qual 
Diftances  from  him  in  the  Firmament. 

Bv  the  Help  of  Telcfcopes,  we  difcover 
thoufands  of  Stars  which  are  invifible  to  ^ 
the  naked  Eye  :  And  the  better  our  GlafTcs 
arc,  ftill  the  more  become  vifible,  fo  that  ’ 
we  can  fet  no  Limits  either  to  their  Num-" 
bers  or  Diftances.  The  celebrated  Huy^- 
genius  carries  this  Thought  fo  far,  as  not  to 
believe  it  impoflible  that  there  may  be  Stars 
at  fuch  inconceivable  Diftances,  that  their 
Light  has  not  yet  reached  the  Earth  fince 
..  .  '  A  4  the 
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the  Creation";  notwithftanding  the  amaz-* 
ing  Velocity  of  Light  which  flies  a  Million 
of  Times  fwifter  than  a  Cannon  Bullet.  And 
this  Thought  is  far  from  being  extravagant, 
when  we  confider,  that  the  Univerfe  is  the 
Work  of  an  infinite  Power,  prompted  by 
infinite  Goodnefs,  having  an  infinite  Space 
to  exert  itfelf  in  ;*  fo  that  our  Imagination 
.can>fet  no  Bounds  to  it. 

^  It  is  no  ways  probable  that  the  Al¬ 
mighty,  who  always  a6ts  with  infinite  Wif- 
dom,  and  does  nothing  in  vain,  fliould 
create  fo  many  glorious  Suns,  fit  for  fo. 
many  important  Purpofes,  and  fet  therii  at 
fuch  vaft  Diftances  from  one  another,  with¬ 
out  any  ObjeA  near  enough  to  be  benefited 
by  their  Influences.  Whoever  imagines 
that  God  created  them  only  to  give  m  a 
•faint  glimmering  Light,  mufl:  have  a  very 
:mean  Opinion  of  the  Divine  Wifdom : 
Since  by  an  infinitely  lefs  Exertion  of  cre¬ 
ating  Power  he  could  have  given  us  much 
more  Light  by  one  Angle  additional  Moon. 

i  Instead  then  of  one  Sun  and  one 
World  only  in  the  Univerfe,  as  the  unlkil- 

ful 
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fal  in  Aftronomy  imagine,  that  Science  dif- 

covers  to  us  fuch  an  inconceivable  Number 

of  Suns,  Syftenis,  and  Worlds,  fcattered 

through  boundlefs  Space,  that  if  our  Sun, » 

with  all  the  Planets,  Moons,  and  Comets  * 

belonging  to  it,  were  annihilated,  they' 

would  no  more  be  miffed  out  of  the  Uni-’ 

verfe  than  a  Grain  of  Sand  from  the  Sea’ 

Shore;  the  Space  they  poffefs  being  com- ’ 

paratively  fo  fmall,  that  it  would  fcarce  leave 

a  fenfiblc  Blank  in  the  Creation  ;  although 

the  outermoft  of  our  Planets  revolves  about 

the  Sun  in  an  Orbit  of  Millions  of 

Miles  in  Circumference,  and  fome  of  our 
»  * 

Comet_s  ihake  Excurfions  upwards  of  1 0,000 
Millions  of  Miles  beyond  that  Planet’s 
Orbit. 

*  *  % 

From  what  we  know  of  our  own  Sy- 
ftem,  it  may  be  reafonably  concluded  that 
all  the  reft' are  with  equal  Wifdom  con¬ 
trived,  lituated,  and  provided  with  Accom¬ 
modations  for  r^tjoiial  Inhabitants.  Let  us 
therefore  take  a  general  Survey  of  the  Sy- 
ftem  to  which  we  belong,  the  only  one  ac- 
ceffible  to  us,  and  from  thence  we  fliall  be 
the  better  enabled  to  judge  of  the  Nature 

and 
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and  End  of  the  other  Syftems  of  the  Uni- 
yerfe  :  For  although  there  Is  almoft  an  in^ 
finite  Variety  in  all  the  Parts  of  the  Creati¬ 
on  which  we  have  Opportunities  of  exa¬ 
mining,  yet  there  is  a  general  Refemblance 
and  Analogy  running  through,  and  con¬ 
necting  each  Part  into  one  Scheme,  one 
Defign,  one  Whole. 

The  Sun,-  together  with  the  Planets,  Sa¬ 
tellites,  and  Comets,  conftitute  the  folar 
Syftem.  Thofe  Planets  which  are  nearer 
'  the  Sun  not  only  finifh  their  Circuits  fooner, 
but  likewife  move  fafter  in  their  refpeClive 
Orbits  than  thofe  which  are  more  remote. 
Their  Motions  are  all  round  the  Sun  from 
Weft  to  Eaft,  in  Curves  nearly  circular: 
Their  Names,  Diftances,  Bulks,  and  pe¬ 
riodical  Revolutions,  are  as  follows : 

•  The  Sun,  that  immenfe  Globe  of  Fire, 
is  placed  near  the  common  Center,  or  rather 
Focus,  of  the  Orbits  of  all  the  Planets  and 
Comets,  turning  round  his  Axis  in  25  Days 
6  Hours,  as  is  evident  by  Spots  feen  on  his 
Surface.  His  Circumference  is  2  Million 
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398  Thoufand  Miles  ;  and  by  the  various 
Attradlions  of  the  circumvolving  Planets  he 
is  agitated  by  a  fmall  Motion  round  the  Cen¬ 
ter  of  the  Syftem.  As  feen  from  him,  all 
the  Planets  Conftantly  move  the  lame  Way  ; 
but  from  any  one  Planet,  the  reft  appear 
fometimes'  to  move  forward,  fometimes 
backward,  and  fometimes  to  ftand  ftiH, 
not  in  Circles  nor  Ellipfes,  but  in  looped 
Curves  which  never  return  Into  themfelves. 
The  Comets,  feen  from  any  Part  of  the 
Syftem,  come  from  all  Parts  of  the  Hea¬ 
vens,  and  move  in  all  Sorts  of  Direc¬ 
tions. 

^^Me  rc  urt,  the  neareft  Planet  to  the 
Sun,  goes  round  him  in  87  Days  23  Hours 
of  our  terreftrial  Time,  which  is  the  Length 
of  his  Year  ;•  but  being  rarely  feen,  and  no 
Spots  appearing  on  his  Difc,  the  Time  of 
his  Rotation  on  his  Axis,  or  Length  of  his  , 
Days  and  Nights,  is  to  us  unknown.  His 
Diftance  from  the  Sun  is  32  Millions  of 
Miles,  and  his  Circumference  13  Thoufand 
350.  He  moves  100  Thoufand  Miles  in 
his  Orbit  every  Hour  ;  his  Light  and  Heat 
is  feven  Times  as  much  as  ours,  and  to 

him 
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him  the  Sun  appears  feven  Times  as  large 
as  to  us.  -  ' 

'  Venus,  the  next  Planet  in  Order,  is 
59  Millions  of  Miles  from  the  Sun,  and, 
travelling  at  the  Rate  of  70  Thoufand  Miles 
every  Hour,  finidies  her  annual  Circuit  in 
224  of  our  Days  and  17  Hours ;  in  which 
Time  fhe  has  only  9  ^  Days,  Her  Axis  in¬ 
clines  7  5  Degrees  from  the  Axis  of  her  Orbit ; 
on  which  Account,  the  Length  of  her  Days 
and  Nights  differ  much  more  in  Proportion, 
and  the  Variation  of  her  Seafons  is  greater, 
than  thofe  of  our  Earth.  She  very  feldom 
has  the  Forenoon  and  Afternoon  of  the  fame 
Day  equally  long  5  and  what  is  very  remark¬ 
able,  at  the  Equator,  fhe  has  the  four  Sea¬ 
fons  twice  every  Year,  as  fenfibly  diflinguifh- 
cd  as  ours  are  at  London,  .  Her  Equi¬ 
noxes  fliift  backward  a  Quarter  of  a  Day, 
every  Year.  To  her  the  Sun’s  Decli¬ 
nation  is  about  30  Degrees  at  a  mean 
State  each  Day,  which  will  make  the  Lon¬ 
gitude  of  her  Places  very  eafy  to  be  found. 
She  is  our  Morning  and  Evening  Star  by 
Turns,  and  her  Light  and  Heat  is  almoft 
double  of  ours. 


The 


The  ^\rt_h,  betwixt  the  Orbits  of  Ve- 
'  hus  and  Mars,  is  8 1  Millions  of  Miles  from 
the  Sun,  and  revolves  round  him  in  i  Year, 
or  365  Days  5  Hours  '49  Minutes,  moving 
at  the  Rate  of  58  Thoufand  Miles  every 
Hour;  which,  though  120  Times  fwifter 
than  the  Motion  of  a  Cannon  Bullet,  is 
little  more  than  half  the  Swiftnefs  of  Mer¬ 
cury’s  Motion.  The  Earth’s  Circumfer¬ 
ence  is  25  Thoufand  and  20  Miles;  and 
it  turns  round  its  Axis  from  Weft  to  Eaft  in 
24  Hours,  which  occafions  an  apparent  di¬ 
urnal  Motion  of  all  the  heavenly  Bodies  from 
Eaft  to  Weft  in  that  Time.  Its  Axis  inclines 
2  3“  Degrees  from  the  Axis  of  its  Orbit, 
which  caufes  the  Returns  of  Spring,  Sum¬ 
mer,  Autumn,  and  Winter.  Befides  phy- 
fical  Arguments,  which  are  abundantly  fa- 
tisfaftory,  the  Earth’s  Rotation  on  its  Axis 
is  evident^  from  its  fpheroidal  Figure, 
which  necelTarily  refults  from  fuch  a  Mo¬ 
tion.  That  it  is  really  of  this  Figure  is  de- 
monftrable,  from  the  unequal  Vibrations  of 
a  Pendulum,  and  the  unequal  Length  of  a 
Degree,  in  different  Latitudes.  Since  then 
the  Earth  is  higher  at  the  Equator  than  at 
the  Poles,  the  Sea,  which  naturally  runs 

downward. 
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downard,  or  toward  the  Places, which  arc 
ieaft  diftant  from  the  Center,  would  run  to¬ 
ward  the  polar  Regions  and  leave  the  equa¬ 
torial  Parts  dry,  if  the  centrifugal  Force  of 
the  latter  did  not  raife  and  carry  the  Water 
thither. 

The  Seas  and  unknown  Parts  of  the 
Earth  contain  160,522,026  fquare  Miles; 
the  inhabited  Parts  38,990,569  ;  Europe 
4,456,065  ;  Afia  10,768,823  ;  America 
14,110,874:  In  all  1995512,595,  which 
is  the  Number  of  fquare  Miles  on  the  whole 
Surface  of  our  Globe. 

The  Moon  is  the  Earth’s  Satellite,  her 
Circumference  is  6,836  Miles,  and  at  the 
Diftance  of  240,000  Miles  from  the  Earth’s 
Center,  revolves  round  it  from  Change 
to  Change  in  29  Days  12  Hours  44  Mi¬ 
nutes  ;  turning  round  her  Axis  from  the 
Sun  to  the  Sun  again  exadlly  in  that 
Time,  which  is  the  Reafon  of  her  keeping 
ftill  the  fame  Side  towards  the  Earth,  and 
that  a  Day  and  Night  in  her  is  as  long  as  a 
lunar  Month  with  us.  She  is  an  opaque 
Globe  like  the  Earth,  and  fhines  only  by 

the 
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the  Light  of  the  Sun  5  therefore  while  that 
Hemifphere  which  is  turned  toward  the  Sun 
is  enlightened,  the  other  muft  be  dark 
arid  invifible.  There  is  fcarce  any  Va¬ 
riation  of  Seafons  in  the  Moon ;  and,  what 
is  very  fingular,  one  Half  of  her  hasnoDark- 
nefs  at  all,  the  Earth  conftantly  affording  it 
a  ftrong  Light  in  the'Sun’s  Abfence;  while 
the  other  half  has  a  Fortnight  Darknefs  and 
a  Fortnight  Light  by  Turns.  To  her  our' 
Earth  is  a  Moon,  which  grows  and  wanes  ' 
regularly  ;  appearing  15  Times  as  big,  and’ 
affording  her  15  Times  as  much  Light,  as’ 
ihe  does  to  us.  When  the  Moon  is  new  ' 
to  us,  the  Earth  is  full  to  the  Moon ;  and 
^ice  verfa.  From  one  Half  of  the  Moon 
the  Earth  is  never  feen  at  all :  from  the 
Middle  of  the  other  Half  it  is  always  feen 
over  Head  :  from  other  Parts,  always  in  or 
near  the  Horizon  ^  and  from  the  interme¬ 
diate  Parts,  at  proportional  Altitudes  with 
little  Variation.  As  our  Earth  turns  on  its 
Axis,  the  feveral  Continents,  Seas  and  Iflands 
will  appear  like  fo  many  Spots  of  different 
Forms  and  Brightnefs  moving  over  its  Sur¬ 
face  ;  and  thereby  become  a  very  good  Dial 
to  the  Lunarians  for  meafuring  their  Time. 

A  Pro* 
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A  Problem  extremely  difficult  to  us  may  be 
eafily  folved  by  them,  for  the  Longitude  of 
Places  in  the  Moon  may  as  exactly  and  rea¬ 
dily  be  found,  by  Means  of  our  Earth,  as 
the  Latitude  is  with  us. 

t 

\ 

Sometimes  the  Moon  when  fhe  changes, 
comes  fo  directly  between  the  Sun  and 
Earth  as  to  hide  or  eclj^fe  the  Sun  from  onr 
Sight,  and  fometimes  ffie  is  fo  diredlly  op-r 
pofite  to  the  Sun  when  full,  as  to  go  through 
the  Earth’s  Shadow  and  be  eclipfed  herfelf. 
When  the  Sun  is  eclipfed  to  us,  the  Earth 
is  eclipfed  to  the  Moon’s  Inhabitants,  but 
never  total.  And  when  the  Moon  is  eclipfed 
to  us,  the  Sun  is  eclipfed  to  them,  often 
totally  for  three  Hours  together,  though  to 
us  it  never  lafls  above  four  Minutes.  Thefe 
Eclipfes  would  happen  at  every  new  and 
full  Moon,  if  the  Moon’s  Orbit  lay  in  the 
fame  Plane  with  the  Earth’s :  But  as  one 
Half  of  the  Moon’s  Orbit  is  above  and  the 
other  Half  below  the  Earth’s,  croffing  it 
in  two  oppofite  Points,  called  the  Moon’s 
Nodes,  there  can  be  no  Eclipfes  but  when 
the  new  or  full  Moon  happens  in  or  near 
one  of  thefe  Points.  They  tndve  backward, 
-  through 
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through  all  Parts  of  the  Moon^s  Orbit  in  i  8 
.Years  and  225  Days 5  and  always  in  173 
Days  after  the  Sun  is  in  Conjund;Ioh  with 
either  of  the  Nodes,  he  is  in  Conjunction 
with  the  other.  ‘  ' 

*  *  !  ' 

In  18  Years  10  Days  7  Hours  and 4  3  Mi¬ 
nutes  after  the' Sun,  Moon  and  Nodes  Have 
been  in*  Conjunction ^  they  come  to  a  Con¬ 
junction  again.  If  the  Conjunction  you 
reckon  from  falls  in  a  Leap  Year,’  the  Re¬ 
turn  of  the'  Conjunction  is  a  Day  later.: 
Therefore,  if  to  the  mean  Time  of  any 
Eclipfe  of  the  Sun  or  Moon  in  a  Leap  Year, 
you  add  18  Years,  ii  Days,  7  Hours,’  43  Mi¬ 
nutes,  or  in  a  common  Year  a  Day  lefs^ 
you  Will  have  the  mean  Time  of  that  Eclipfe 
returned  again ;  though  not  always  vihble, 
becaufe  the  7  Hours'  43  Minutes  may  fhift 
a  folar  Eclipfe  into  the  Night,  and  a  lunar 
Eclipfe  into  the  Day. 

Th  E  Planet^M  a  r  s  is  next  in*  Order, 
above  the  Earth's  Orbit :  his  Diflance  from 
the  Sun  is  123  Millions  of  Miles;  and,  by 
travelling  45  Thoufand  Miles  every  Hour 
in  his  Orbit,  goes  round  the  Sun  in  i  Year 
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322  Days  17  Hours,  which  is  the  Length 
of  his  Year.  His  Circumference  is  12 

.  .  - - -  M-| -  - - 

Thoufand  297  Miles;  he  turns  round  his 
Axis  in  24  Hours  40  Minutes,  which  is  the 
Length  of  his  natural  Day  ;  and  the  Quan¬ 
tity  of  his  Light  and  Heat  is  but  equal  to 
one  half  of  ours.  This  Planet  not.  ex¬ 
ceeding  one  fourth  Part  of  our  Earth’s  Bulk, 
if  any  Moon  attends  it  fhe  muft  be  very 
fmall,  and  has  never  yet  been  difeovered  by 
our  beft  Telefcopes.  He  appears  fometimes 
gibbous,  but  never  horned,  which  fliews 
that  his  Orbit  includes  the  Earth’s  within  it, 
and  that  he  fhines  not  by  any  Light  of  his 
own.  To  him  our  Earth  and  Moon  appear 
like  two  Moons,  a  bigger  and  a  leffer, 
changing  Places  with  refpeft  to  one  ano¬ 
ther,  and  appearing  fometimes  horned,  fome¬ 
times  Half  or  three  Quarters  illuminated, 
but  never  full,  nor  at  mofl  above  a  Quarter 
of  a  Degree  from  each  other,  though  240 
Thoufand  Miles  diftant.  To  fuch  Eyes  as 
ours,  if  unaffifted  by  proper  Inftruments, 
•  Mercury  can  never  be  feen  from  Mars,  ex¬ 
cept  in  paffing  over  the  Sun’s  Difk ;  but  all 
the  other  Planets  will  be  vifible. 
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the  biggeft  df  all  the  F^laftets^’ 
is  ftill  higher  in  the  Syftem,  being  424 
Millions  of  Miles  from  the  Sunj.  and  going 
at  the  Rate  of  24  Thoufand  Miles  every 
Hour,  finifhes  his  annual  Period  in  eleven 
Years,  313  Days,  1 5  Hours.  His  Circum- 
fercnce  is  254  Thoufand  469  Miles,  which 
makes  him  above  loco  Times  bigger  than 
the  Earth.  He  revolves  round  his  Axis  in 
9  Hours  56  Minutes,  on  which  Account 
the  diurnal  Velocity  of  -  his  equatorial  Parts 
exceeds  the  Swiftnefs  wherewitfi  he  moves 
in  his  Orbit  y  which  is  a  lingular  Circum- 
ftance  fo  far  as  we  know.  The  Axis  of 
this  Planet-  is  fo  nearly  perpendicular  to  its 
Orbit  that  he  has  no  fenfible  Change  of 
Seafons,  which  is  an  Advantage  in  Jiipiter’^ 
For  if  his  Axis  inclined  any  confiderable 
Number  of  Degrees,  juft  fo  many  Degreed* 
round  each  Pole  would  bealmoft  fix  Years 
together  in  Darknefs  j  and  confidering  that 
each  Degree  there  at  a  mean  State  contains 
-^otrof  our  Miles,  it  is  eafy  to  judge  what 
vaft  Tradls  of  Land  would  thereby  be  un¬ 
inhabitable  ;  more  efpecially  as  none  of  his 
Moons  are  feen  from  his  polar  Regions  a 
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The  fmall  Quantity  of  Light  and  Heat  he 
derives  from  the  Sun,  which  is  but  fs  Part 
of  ours,  iscompenfated  by  its  quick  Returns, 
and  by  four  Moons,  none  of  them  lefs  than 
our  Earth,  which  revolve  round  him  5  fo 
that  there  is  feldom  any  Part  of  this  huge 
Planet  but  what  is  enlightened  by  one  or 
more  of  them,  excepting  near  the  Poles, 
where  there  ds  no  Need  of  them;  becaufe 
the'Siin  conftantly  circuiatesdn  or  near  their 
Horizon  without  fetting;.  '  The  'firft,  or 
neareft  Moon  to  Jupiter  goes  round  him  iri 
-I  Day,  1 8  Hours,  3'6  Minutes;  the  fecond 
in  3  Days,  .13  Flours,  15  Minutes  ;*the  third 
in  7  Days,  3  Hours,  c;  g  Minutes ;  and  the 
fourth  in  16  Days;  18  Hours^  30'  Minutes. 
This  Planet  feen  from  its  neareft  Moon  ap¬ 
pears  one  thoufand  Times  as  large  as  our 
Moon  does  to  us  ;  taking  up  a  fixth  Part  of 
the  vifible  Heavens ;  growing  »and  w^aneing 
in  all  the  Shapes  of  our  Moon  every  -3  6  4* 
.Hours.  By  the  ..EclipTes  of  thcfe  Moons, 
which  happen  iiiv  every  eReVolaticnlfGund 
r  Jupiter,  Aftronomers  have  -not  only  difco- 
vered  that  Light 'comes  from  the  Sim  to 
*  us  in  7. 4"  minutes,  but  have  alfo -determined 
.the  Longitudes  of  Places- on  ^this-Earth.  with 

V 
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greater  Certainty  and  Facility  than  by  any 

other  Method  yet  known. 

\ 

C 

Saturn,  the  remoteftof  all  the  Planets,, 
is  777  Millions  of  Miles  from  the  Sun ;  and 
by  travelling  at  the  Rate  of  18  Thoufand 
Allies  every  Hour,  goes  round  the  Sun  in 
2  9Years,  167  Days,  10  Hours,  which  makes 
only  one  Year  in  that  Planet.  His  Circum¬ 
ference  is  191'  Thoufand  637  Miles.  He 
is  600  Times  as  big  as  the  Earth,  and  is 
furrounded  by  a  broad  thin  Ring  encorh- 
pafling  his  Body  as  an  Horizon  does  a  Globe,, 
and  inclined  30  Degrees  to  his  Orbit  5  its 
Breadth  is  21  Thoufand  Miles,  equal  to  its 
Diftance  from  Saturn.  To  this  Planet  the 
'  Sun  appears  only  ^^th  Part  fo  big  as  to  us, 
and  the  Light  and  Heat  he  receives  from  it  is 
in  the  fame  Proportion  to  ours :  But  to  com- 
penfate  for  that,  he  has  five  Moons  going 
round  him,  all  on  the  Outfide  of  his  Ring, 
and  nearly  in  the  fame  Plane  with  it.  The 
Sun  fhines  on  one  Side  of  the  Ring  during 
one  Half  of  Saturn’s  Year,  and  on  the  other 
Side  during  the  other  Half;  fo  that  it  will 
j|  appear  to  his  Inhabitants  for  almoft  15  of 
our  Years  together,  and  -difappear  as  long 
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by  Turns,  if  his  Axis  is  not  inclined  to  the 
Plane  of  his  Ring.  But  if  it  is  inclined 
thereto,  as  is  more  likely,  the  Ring  as  well 
as  the  Moons  will  be  feen  every  diurnal  Re¬ 
volution  of  Saturn.  This  Ring  will  appear 
like  a  vaft  luminous  Arch,  frequently  eclipf- 
ing  the  Sun,  twice  in  a  Saturnian  Day  if  the 
Axis  be  inclined  to  the  Ring ;  but  if  it  be 
not,  the  Shadow,  which  is  prodigioufly 
large  all  acrofs  the  Body  of  the  Planet,  will 
hide  the  Sun  from  vaft  Trafts  of  it  for  fe^. 
yeral  of  our  Years  together,  which  is  ano-^ 
ther  prefumptive  Proof  of  the  Inclination  of 
its  Axis.  When  we  fee  the  Ring  moft* open, 
its  Shadow  on  the  Planet  is  broadeft,  and 
.from  that  Time  it  grows  narrower,  until  the 
Sun  comes  to  the  Plane  of  the  Ring,  which 
being  then  turned  edge-wife  to  us,  difap- 
pears  on  Account  of  its  Thinnefs ;  and  thi$ 
happens  twice  in  each  Revolution  of  Saturn 
round  the  Sun.  Tofuch  Eyes  as  ours,  un-^ 
kfs  aiTifted  by  Inftruments,  neither  Mars, 
.the  Earth,  Venus,  nor  Mercury,  can  be 
!ieen  either  from  Saturn  or  Jupiter.  It  has 
•  not  yet  been  difeovered  in  what  Time  Sa- 
.  •  turn  turns  round  his  Axis,  and  therefore  the 
Rength  of  his  Days  are  to  us  unknown. 
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The  Inhabitants  about  Venusjs  Equator 
are  carried  43  Miles  therewith,  every  Hour, 
by  turning  round  her  Axis ;  thofe  about  our 
Earth*s  Equator  1042  Miles  in  the  fame 
Time  5  thofe  about  Ma^*s  566  ;  and  thofe 
about  Jupiter's  25,940  ;  befides  that  of 
their  hourly  Velocities  in  their  Orbits’  al¬ 
ready  mentioned,  .  . 

The  Planets  are  retained  In  their  Orbits 
by  the  duly  balancing  of  their  projedile 
Forces  to  the  Power  of  the  Sun’s  Attraction. 
If  the  projectile  Force  of  each  Planet  was 
flopped,  and  the  Sun  fhould  continue  to  at¬ 
tract  it.  Mercury  would  fall  to  the  Sun  in 
15  Days  18  Hours,  Venus  in  39  Days  17 
Hours,  the  Earth  in  64  Days  10  Hours, 
Mars  in  121  Days,  Jupiter  in  390,  ahd  Sa¬ 
turn  in  767. 

To  affift  the  Imagination  in  conceiving 
the  vaft  pift^ces  of  the  Planets  and  Stars, 
let  us  fuppofe  that  a  Body  projected  from  the 
Sun  {hould  continue  to  fly  with  the  Swiftnefs 
of  a  Cannon  Bullet,  i.  e.  480  Miles  every 
Hour;  this  Body  would  reach  the  Orbit 
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cf  Mercury  in  7  Years  221  Days,  of  Ve¬ 
rsus  in  14  Years  8  Days,  of  the  Earth  ’  in 
19  Years  91  Days,  of  Mars  in  29  Years 
85  Days,  of  Jupiter  in  too  Years*  280 
Days,  of  Saturn  in  184  Years  240  Days, 
to  the  Comet  of  1680  in  its  Aphelion  in 
2580  Years,  and;to  the  -  neareft  feed  Stars, 
in  about  7  Million  600  Thoufand  Years,  > 

•  *  -  ^  ^  * 

As  the  Earth  is  not  the  Center  of  the 

Planet’s  Motions,  they  come  raearer  to  *  it, 
and  o-o  further  from  it  in  fome  Parts  of  their 

o 

Orbits  than  other  ;  on  which  Account  their 
Dilks  or  Surfaces  appear  bigger  and  lefier  at 
different'Times.  Mercury  appears  5!  Times 
as  big  at  Eisdeafe  Diflance  as- at  his  greateft^j 
Venus  3  2*  Times  as  big  j  Mars  2^  JTimes  5 
Jupiter  a  little  more  than  twice  as  big;  and 
Saturn. Ivalf  as  much  bigger.  -  Hence  their 
apparent  Bulks  in  the  Heavens  are  net  aD 
ways  a  certain  Rule  to  know  them  by. 

i 

I  The  Comets  are  folld. opaque  Bodies, 
with  long  tranfparent  Trains  or  Tails  iflliing 
from  the  Side  which  is  turned  from  the 
Sun.  They  move  about  the  Sun  in  very 
C'x'oentric  Eilipfes,>  and  are  of  a  nmc;:h  greater 
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Denfity  than  our  Earth  ;  for  fome  of  theni 
in  every  Period  are  heated  to  fuch  a  Degree 
as  would  vitrify  or  diflipate  any  Subftance 
known  to  us.  It  is  thought  there  are 
kaft  21  belonging  to  our  Syftem,  but  the 
Periods  only  of  three  are  known  with  any_ 
Degree  of  Certainty,  The  firft  of  thefe  ap¬ 
peared  in  the  Years  1531,  1607,  1682,’ 

and  is  expefted  to  appear  again  in  1758,  and 
every  75  th  Year  afterwards.  The  fecond  of 
them  in  1532  and  1661,  and  fo  may  be 
expedted  to  return  in  1789  and  every  1 2  9th 
year  after.  The  third,  having  laft  appear¬ 
ed  in  1 6  80,  and  its  Period  being -no  lefs 
than  575  Years,  cannot  return  until  the 
Year  2255.  This  Comet,  at.  its- greateft 
Diftance  from  the  Sun,  is  10  thoufand  878 
Millions  of  Miles  beyond  Saturn’s  Orbit ; 
and  at  its  leaft  Diftance,  which  is  490,000 
Miles,  the  Sun,  as  feen  from  it,  appears 
100  Degrees  in  Breadth,  and  confequently 
40  Thoufand  Tiroes  as  large  as  he  does 
to  us. 

-The  extreme-  Heat,  the  denfe  At-.-’ 

»  * 

mofphere,  the  grofs  Vapours,  the  chaotic- 
like 'State  of  Comets,  feem  to  indicate  them 

unfit 


unfit  for  the  Purpofes  of  animal  Life,  and  a 
moft  uncomfortable  Habitation  for  rational 
Beings.  Neverthelefs,  when  we  confider 
on  the  other  Hand  the  infinite  Power  and 
Goodnefs  of  the  Deity,  the  latter  inclining, 
and  the  former  enabling  him  to  make  Crea¬ 
tures  fuited  to  all  States  and  Circumftances ; 
that  Matter  exifts  only  for  the  Sake  of  In¬ 
telligence,  and  wherever  we  find  it,  we 
find  it  always  pregnant  with  Life,  ornecef- 
farily  fubfervient  thereto ;  the  numberlefs 
Species,  the  aftonifhing  Diverfity  of  Ani¬ 
mals  in  Earth,  Air;  Water,  ■  and' even  on 
other  Animals,  every  Blade  of  Grafs,  every 
tender  Leaf,  every  natural  Fluid,  fwarming 
with  Life,  which  in  fome,  as  the  Salaman¬ 
der,  Fire  itfelf'does  not  foon  extinguifh ; 
and  each  enjoying  fuch  Gratifications  as  their 
Nature  and  State  require ;  when  we  refledt 
moreover,  that  fome  Centuries  ago,  ’till 
Experience  undeceived  us,  a  great  Part  of 
our  Earth  was  judged  uninhabitable;-  the 
torrid  Zone  by  reafon  of  exceflive_Heat,  and 
the  frigid  Zones  on  account  of  exceffive 
Cold :  From  thefe  Confiderations,  it  feems 
highly  probable  that  fuch  numerous  and 
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large  Maffes  of  durable  Matter  as  the  Co¬ 
mets,  the  moft  confiderable  Part  of  our 
Syftem,  however  unlike  they  are  to  our 
Earth,  are  not  deftitute  of  Beings  capable  of 
contemplating  with  Wonder,  and  acknow¬ 
ledging  with  Gratitude,  the  Beauty,  Wif- 
dom,  and  Symmetry  of  the  Creation  ;  which 
is  more  plainly  to  be  obferved  in  their  ex- 
tenhve  Tour  through  the  Heavens,  than  in 
our  mefre  confined  Circuit.  If  farther  Con- 
jedlure  is  permitted,  may  not  one  fuppofc 
they  are  peopled  with  '  guilty  Creatures  re- 
claimable  by  Sufferings,  as  wc  are  on  ihe 
Earth  5  and,  like  every  thing  elfe  that 
falls  under  our  Obfervation,  may  be  fubfer- 
vient  to  other  fecondary  Purpofes ;  fuch  as 
recruiting  the  expended  Fuel  of  the  Sun; 
fupplying  the  exhaufted  Moiflure  of  the 
Planets ;  caufing  Deluges  and  Conflagrati¬ 
ons  for  the  Correction  and  Punifliment  of 
Vice?  However  difficult  it  may  be,  circum- 
ftanced  as  we  are,  to  find  out  their  par¬ 
ticular  Deftination,  this  is  an  undoubted 
Truth,  that  wherever  the  Deity  exerts  his 
Power,  there  he  alfo  manifefts  his  Wifdom 
and  Goodnefs. 
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B'y  an  attentive  Confideration  of  this 
fliort  Survey  of  the  Solar  Syftem,  we  may 
learn  that  the  Planets  with  their  Attendants 
are  much  of  the  fam.e  Nature  with  our 
Earth,  and  deftined  for  the  fame  Purpofes  : 
For  they  are  folid  and  opaque  Globes,  capa¬ 
ble  of  fupporting  Animals  and  Vegetables. 
Some  of  them  are  greater,  fome  lefs,  and 
fome  much  about  the  Size  of  the  Earth. 
They  all  circulate  round  the  Sun  as  the 
Earth  does,  in  a  Sorter  or  longer  Time 
according  to  their  Diftances ;  and  have, 
where  it  would  not  be  inconvenient,  regu¬ 
lar  Returns  of  Summer  and  Winter,  Spring 
and  Autumn  :  They  have  warmer  and  colder 
Climates,  as  the  various  Produdions  of  our 
Earth  require  :  And  in  fuch  as  afford  any 
Poffibility  of  difcovering  it,  we  perceive  a 
regular  Rotation  round  their  Axes,  like 
that  of  the  Earth,  making  Day  and  Night 
alternately,  which  is  neceffary  for  Labour, 
■Reft,  and  Vegetation  V  and  expofes  all  Parts 
of  their  Surfaces  to  the  Influence  of  the 
Sun’s  Rays.  Such  of  the  Planets  as  beino* 
furtheft  from  the  Sun  enjoy  leaft  of  his 
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/  Light  have  that  Deficiency  compenfated  by 

feveral  leflfer  Planets  or  Moons,  which  con¬ 
tinually  accompany  and  revolve  round  them 
^  as  our  Moon  does  round  us.  The  remotefl 

of  them  has  over  and  above,  a  broad  "Ring 
encompafling  him,  which, dike  a  lucid  Zone 
in  the  Heavens,'  refledls  the  Sun’s  Light  very 
copioufly  upon  the  Planet :  So  that  if  they 
have  the  Sun’s  Light  fainter  by  Day  than 
we,  they  have  aij  Addition  made  ^to*"  it 
Morning  and  Evening  by  one  or  more 
Moons,  and  a  greater  Light  in  the  Night¬ 
time.  On  the  Surface  of  the  Moon,  be- 
caufe  it  is  nearer  us  than  any  other' of  the 
celeftial  Bodies,  we  difcover  a  more  minute 
and  ftrong  Refemblance  of  the  Earth  j^for, 
by  the  Afliftance  of  Telefcopes,  Seas  and 
'Lakes,  Mountains,  Valleys,  and  deep  Ca¬ 
vities  are  obferved  in  it.  Thefe  Similari¬ 
ties  leave  no  Room  to  doubt  that  not  only 
our  Moon,  but  all  the ;  other  Planets  and 
Moons  in  the  Syftem  are  of  like  Nature 
-with  our  Earth,  and  defigned  as  commodi¬ 
ous  Habitations  for  Creatures  endowed  with 
Capacities  of  knowing,  obeying  and  adoring 

their  beneficent  Creator.  - 
r  ,  . 
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Since  the  numberlefs  fixed  Stafs  ard 
prodigious  Spheres  of  Fire  like  our  Sun^ 
and  at  inconceivable  Diftances  from  one 
another,  as  well  as  from  us,  it  is  reafonable 
to  conclude  they  are  made  for  the  fame 
Purpofes  that  the  Sun  is  j  each  to  beftow 
Light,  Heat  and  Vegetation  on  a  certain 
Number  of  inhabited  Planets,  kept  by 
Gravitation  within  the  Sphere  of  its  Aftivity* 

What  an  auguft !  what  an  amazing 
Conception,  if  human  Imagination  can 
conceive  it,  does  this  afford  of  the  Works 
of  the  Creator  !  Thoufands  of  Thouiands 
of  Suns,  extending  without  End  beyond 
one  another,  all  round,  and  at  immenfe 
Diftances  ranged  in  the  moft  beauteous  Or¬ 
der,  accompanied  v/ith  ten  Thoufand  Times 
ten  Thoufand  Worlds,  felf-ballanced,  all 
in  rapid  Motion,  yet  calm  and  fmooth,  re¬ 
gular  and  harmonious,  invariably  keeping 
the  Paths  preferibed  them  j  and  thefe 
Worlds  peopled  with  Myriads  of  intelli¬ 
gent  Beings,  all  Candidates  for  Heaven, 
and  capable  of  cndlefs  Progreffion  in  Per¬ 
fection  and  Felicity  ! 

2  If 
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If  fo  much  Power,  Wifdom,  Goodnefs, 
and  Magnificence  is  difplayed  in  the  material 
Part  of  the  Creation,  which  may  be  but  a 
fmall  Part  of  the  Univerfe,  how  great,  how 
wife,  how  good,  muft  HE  be  who  made 
and  guides  the  Whole ! 
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